Abstract. This study was conducted to identify the factors affecting maternalfetal attachment behaviors among unmarried pregnant women. The research subjects were 105 unmarried pregnant women who visited 15 shelters for unmarried mothers around the country. The data were collected from January to February 2015 through questionnaire survey, and were analyzed with descriptive statistics, t-tests, ANOVAs, Pearson correlations, and hierarchical regression analysis using SPSS 20. The results confirmed that current childcare plans and support from friends were factors affecting subjects' maternal-fetal attachment behaviors. The overall explanatory power of these variables for maternal-fetal attachment behaviors was 30.5%, with friend support being more influential than current childcare plans. This study suggests that prenatal care aimed at enhancing the maternal-fetal attachment of unmarried pregnant women should take childcare plans and support from friends into account.
Introduction

Background
Due to the introduction of Western society's more liberal sex culture into South Korean culture, the country has seen an increase in pre-marital relationships. As a result, the number of unmarried pregnant women is on the rise. Among the singleparent family population, the number of single mothers has shown a steady annual increase from 7,774 in 2007 to 9,959 in 2011 and 13,000 in 2013 [1] .
Pregnancy coincides with development of the maternal role, which is typically expressed as maternal-fetal attachment behaviors. Maternal-fetal attachment behaviors refer to the intimate interactions between pregnant mothers and their unborn babies, and reflect the sense of emotional attachment that pregnant mothers have with their babies during pregnancy [2] .
Pregnant women's maternal-fetal attachment behaviors might affect the development of the infant's brain, autonomic nervous system, and ability to cope with stress [3] . Additionally, these behaviors tend to be the strongest predictor of a mother's attachment to her infant after giving birth [3] ; therefore, these behaviors are highly meaningful for prenatal care.
Social support and self-esteem reportedly have strong positive influences on maternal-fetal attachment behavior [4, 5] . However, unmarried pregnant women often have difficulty developing sufficient maternal-fetal attachment [5, 6] . Additionally, unmarried pregnant women tend to have less familial and social support [6] , and, in Korean society, such women are often discriminated against and denigrated for being pregnant before marriage. Furthermore, anxiety, depression, and low self-esteem due to unexpected pregnancy can interfere with the formation of maternal-fetal attachment [7] .
Recent research on the maternal-fetal attachment behaviors of unmarried pregnant women has examined anxiety levels and correlations among a number of variables [6] ; however, there appears to be no research on this topic that has set social support and self-esteem as the core explanatory variables.
Therefore, this study aims to understand the impact of social support and selfesteem on the maternal-fetal attachment behaviors of unmarried pregnant women. The results will be valuable in the future for the development of nursing interventions aimed at enhancing the maternal-fetal attachment behaviors of unmarried pregnant women.
Purposes
To understand the differences in maternal-fetal attachment behaviors of unmarried pregnant women according to their general characteristics.
To describe the levels of social support, self-esteem, and maternal-fetal attachment behaviors among unmarried pregnant women.
To determine the correlations of social support and self-esteem with maternal-fetal attachment behaviors among unmarried pregnant women.
To understand the impacts of social support and self-esteem on the maternal-fetal attachment behaviors of unmarried pregnant women.
Methods
Study design
This study was a descriptive survey aiming to confirm the factors that influence maternal-fetal attachment behaviors among unmarried pregnant women. 
Participants and data collection
The research subjects were 105 unmarried pregnant women with a pregnancy period of between 20 and 40 weeks and who had visited shelters for single mothers. We contacted 33 shelters throughout the Republic of Korea and explained the purpose of the study. Then, we sent out the questionnaire and consent form via email. Fifteen of the 33 shelters agreed to participate in the study; the data were collected from the unmarried pregnant women in these shelters. The questionnaires, pre-addressed envelopes, and gifts for participation were delivered via mail to 14 shelters, and 96 responses were obtained. We then visited one shelter in area D and distributed and collected 16 questionnaires in person. One hundred and five of the 112 questionnaires collected were used in the final analysis; 7 were excluded because they were incomplete.
Instruments
Social support:
We used the tool developed by Moon [7] , which takes the age and various characteristics of unmarried pregnant women into account, to measure social support. This tool comprises 16 items in total, each rated on a 5-point scale ranging from 1 ("never") to 5 ("always"); higher scores indicate greater social support. The internal consistency reliability (Cronbach's alpha) of the tool during the development study was α = .93, and that during the present study was α = .99.
Self-esteem:
Self-esteem was measured using the Rosenberg Self-esteem Scale developed by Rosenberg [8] and adapted into Korean by Jeon [9] . This tool comprises 10 items in total, each rated on a 4-point Likert scale ranging from 1 ("never") to 4 ("always"). Negative items were reverse scored. Higher scores indicate greater selfesteem. Jeon [9] reported a Cronbach's α of .62, while that for this study was .80.
Maternal-fetal attachment:
Maternal-fetal attachment behavior was assessed using the Maternal-Fetal Attachment Scale (MFAS) developed by Cranley [2] and adapted into Korean by Park [10] . This tool contains 23 items in total, each of which is rated on a 4-point Likert scale ranging from 1 ("never") to 4 ("always"). The total score ranges from 23 to 92. Higher scores indicate more maternal-fetal attachment behaviors. In Park's study [10] , the Cronbach's α was .85, while in this study, it was .91.
Data analysis
The collected data were analyzed using IBM SPSS 20. The general characteristics of the subjects and the main variables were described using means and standard deviations. Then, we used t-test and one-way ANOVAs to identify the differences in maternal-fetal attachment behaviors by subjects' general characteristics. The relationships between subjects' social support (from family, friends, teachers, religious mentors, and unmarried partners), self-esteem, and maternal-fetal attachment behaviors were confirmed using Pearson correlation coefficients. Furthermore, hierarchical multiple regression analysis was conducted to confirm what factors influenced maternal-fetal attachment behaviors.
Results
Maternal-fetal attachment behaviors appeared to differ by the following general characteristics: childcare plans, non-childcare plans, time of first prenatal checkup, childbirth experience, and unmarried partner's awareness of pregnancy, Thus, these were implemented as dummy variables in further analyses. Furthermore, regarding social support, support from family, friends, teachers, and unmarried partners were used in further analyses. The hierarchical regression analysis used three models to predict what factors affected maternal-fetal attachment behaviors among unmarried pregnant women. In Model 1, factors that directly affected maternal-fetal attachment behaviors, such as childcare plans, non-childcare plans, time of first prenatal checkup, childbirth experience, and unmarried partner's awareness of the pregnancy were introduced. In terms of family plans, current childcare plan (β = .432, p < .05) and childbirth experience (β = .251, p < .05) significantly predicted maternal-fetal attachment behaviors. The explanatory power of Model 1 was 19.7% (F = 5.210, p < .001). Model 2 of the hierarchical regression analysis included the subcategories of social support, including support from family, friends, teachers, and unmarried partners. The result showed that current childcare plan (β = .310, p < .05), childbirth experience (β = .173, p < 1.0), and friend support (β = .341, p < .05) significantly predicted maternal-fetal attachment behaviors. The explanatory power of Model 2 was 31.1% (F = 5.319, p < .001). Finally, Model 3 of the regression analysis included self-esteem, and the results showed that childcare plan (β = .297, p < 1.0) and friend support (β = .302, p < .05) significantly predicted maternal-fetal attachment behaviors; selfesteem did not have a significant effect on maternal-fetal attachment behaviors. The total explanatory power of Model 3 was 30.5% (F = 4.783, p < .001), which was statistically significant. 
Conclusions
Childcare plans and support from friends were the most influential factors affecting the maternal-fetal attachment behaviors of unmarried pregnant women. This research provides evidence that unmarried pregnant women's childcare plans and support from friends can help to enhance maternal-fetal attachment behaviors. This study can also offer basic data for the development of intervention programs to enhance maternalfetal attachment behaviors.
